Cellular and chemical reduction products of misonidazole.
Misonidazole is readily reduced by zinc dust in aqueous solution in the presence of ammonium chloride. High pressure liquid chromatographic (HPLC) separation of the reduction mixture revealed the presence of three products. These were identified as the hydroxylamine, amine and the hydrazo derivative of misonidazole. There is evidence that the azoxy derivative was an intermediate in the reduction process. When the reduction was carried out in dilute solution (0.1 mg/ml), the hydroxylamine was the only product. In concentrated solution (20 mg/ml), the hydrazo derivative was the major product. When misonidazole was reduced with hydrogen using palladium as catalyst, the amine was the only detectable product. Of the three products, only the hydroxylamine was found to bind covalently to bovine albumin. In Chinese hamster ovary (CHO) cells under hypoxic conditions the amine was confirmed as one of the metabolites. There was no evidence for the presence of detectable amounts of the hydroxylamine in the cell extracts. These studies suggest that the hydroxylamine is probably the reactive reduction metabolite responsible for the in vivo and in vitro binding of misonidazole to cellular macromolecules.